T-45 ECS DIAGRAM AND DESCRIPTION

ANNEX F (3)
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air laaks; however, in the event 2 blead air leak mmpinges dwecth: on 2 frewire clement the FIRE warmmgs hisht may

ilhmminate.

The fire detection svstem salf'test 1= activated by placmg and holdng the LIGHT TEST TOMNE TEST swiich, locatad

n both cockpits to the right of the canfion'warning panels, m the LIGHT TEST postion The FIRE and GTS FIRE

warning lights ilhmminate to indicate a properly fimctionme ciremt. If the FIKE and GTS FIRE wammgs hehis do
not illominate, system malfimetions are probably cansed by short circenits, broken firewire slements or control mmit

faihure.

The tailpipe bay has temperature sensors whoch actnate the TP HOT cantion hght when bay temperahoe exceads
130 *C. The caution light extinpmzhes when the temperaturs drops below 130 °C.

2.18 ENVIRONMENTAL CONTROL SYSTEM

The Environmental Control System (ECE) consists of the air conditionms system, the cockpit pressurization system,
and avionic equipment cooling system Asr for the cockpat air conditionms and pressunzation sy=tem 1= tapped from.
a port on the final (fifth) stape of the angine compressor. This bleed air 1= used solely for the emronmental control
system (temperature control, cockpit pressurization, ram air control, canopy seal and heat sxchanser inducers).
Conditioned air 15 used to cool avionics equipment prior to beng vented overboard.

2.18.1 ECS Operation

Refer to Emvironmental Control Syetem FO-22. The engine supplies bleed ar to two solencid operated pressurs
regulator valves simmltaneously: H:e\hmﬁmeﬁeguhhngniwhh'emf}.nihhﬂmu
Pressure Regulating and Shuteff Valve (IPRS0V). Thess valves are desnargized open 0 m the event of loss of all
elactrical power, the air condibionng and pressunzation wall remam on. A Fom the mducers 15 usad fo merease
the airflow through the heat exchangers when the landing gear are extended Upstream of the MPESOV, bleed ax
is passed to the canopy seal system and to the control chambers of the ram air mlet and outlet valves. With airflow
kmnob in the OFF position, idle rpm will operate approsxamataly 7 percent higher than normal

Air from the MPESOV passes simmltaneously to the primary heat exchanger the temperature control valve, the
max defog valve, and provades servo air to the changeover vahe Affer cooling i the primary heat exchanger, ar
is supplied to the compressor of the Cold Awr Unit (CAL), then to the secondary heat exchanger and finally, to the
turbine of the CAU from where the cold air emerges. Leaving the cold air uwnit, aur is ducted through a water separator
and then to the cockpits.

(Before AFC-291) The hot air flow supply is primarnily controlled by the tempersturs control valve which opens to
allow hot blead air to bypass the cooling system and to mix with the cold air from the CAL before entermg the water
separator. Themn:d.eﬁognhebmcha]nguw‘n}m of the hot air to mix with the cold air before being supphied
to both canopy and ventilation ducts.

(After AFC-291) The hot axr flow supphy is controlled by the temperature control valve which opens to allow hot
bleed air to bypass the cooling system and to mux with the cold air from the CAU before entering the water separator.
The max defog valve 1s no longer used.

enters the aircraft through two ram air scoops located behind the canopy. The scoops are built mto a large door,
through which access 18 gamed to the heat exchanger/cold amr umt assembly and fuselage fusl tank The cooling ar
from the heat exchangers passes overboard through holes m the top of the arcraft forward of the GTS.

When the landing gear are axtended, cooling air is mduced through each heat exchanger by 2 cocling aur jet pump.
When either tha landmg gaar is raised or the cockpit air condihonmg system 1 switched off, the jet pumps shut off.
In the event of an electrical failure the jet pumps will operate normally.

Within the cockpit, air is distributed by means of two separate sets of ducts: vestilation and defog. The majorty of
supply air (approximataly 60 percent) can be directed to either the ventilahon or defog ducts. A changecver valve,
Incl.'bld.m supply tube leading to the ventilation'defog ducts is used to control the proportion of the supphy air
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Changeover valve position is controllad fhrongh the ATR. FLIOW control knob, which m tum divects ssrvo pressure
to position the vahre. Ar pressure for the servos 1= supplied from 2 tap downstream of the MPRS0W

The crew ventilabion ducts are located under the left and nght canopy mils and contam head  body (directonally
adpstable), and foot lowvers. The defog ducts are locatad at the left and nght base of the windscresn and camopy,
and are parforated with a series of spray holes.

Fam ar mlet and outlet valves are posthoned on the cockpit forward and 28 bullcheads respecimvely, fo provads
emergency venfilation in-flight when the cockpit air condihoning system 1= switched off Thess valves allow fresh
air to remove smoke or uncontrollable fozzme from the cockpit. On the sround the vahves remam open.

The cockpit air conditioning system 1= turned on by the AIR. FLOW control knob m the forward cockpit. Placms the
Imob to NORMAL opens the MPRSOV and enerpizes the chanzeover valve to increass the air flow to the ventilation
ducts (approccomately 60 percent to venhlation and 40 percent to defog). Placms the knob at DEFOG desnermizes
the changeover valve to increass the air flow to the defop ducts (approxmetely 60 percent to defog and 40 percent
to ventilation).

(Before AFC-291) Selection of MAY DEFOG was ongmally intended fo allow more hot bleed ar mio the
conditioned air flow in order to provide added defog capabality. However, the syvstem does not fimefion a3 mtended,
and will actually result m a reduchion of hot awr entermg the cockgit. Addthonally, when MAS DEFOG 1= selected,
moisture, often in the form of ice pellets, will enter the cockpit through the crew ventilation ducts. This effect i=
pﬂhngadwbmﬂ}mgathnﬂallﬂndumzmhmmdmm

(After AFC-291) Selaction of MAX DEFOG meraases the selactable cabin delrveny air temperature set pomt above
the normal control range by approximatsly 10 °C (13 °F), providing added defog capabality.

Note
mdmmmemubmomtoﬂutmmmenmcmnnrhdmmnﬂ
during descant'penstration.

+ (Before AFC-291) Use of MAX DEFOG is not recommendad.

2.18.1.1 Temperature Control

The pilet can control the temperature in AUTO, MAY DEFOG (after AFC-291) or MANUAL mode Tha AUTO
mode is provided as the normal operating mode and the MANUAL mode as a backuap.

2.18.1.1.1 AUTO Mode

In the AUTO mode the cabin temperaturs is automatically regulated by the cabin temperaturs control. The control
monitors cabin temperature and compares the temperature with the CABIN TEMP knob setting [f the temperature
15 incorrect, the control repositions the temperature control vahe appropnately to comect the temperature and then
automatically repesitions the valve to maintain the temperature The cabum temperature control also positions the
temperature control vahve to lomit the supply duct air temperature by 1.5 to 75 *C (before AFC-191) or 7 to 80 °C
{after AFC-291). The CABIN TEMP knob remain: in the selected position.

2.18.1.1.2 MANUAL Mode

In the MANUAL mods cabin temparature is manually controllad by holdng the CABIN TEMP knob to COOL or
TWARM. When the knob is set to either position a control signal is sent to the temperature control vahve to open or
close the valve. The signal is applied to the valve as long as the knob is held m the COOL or WARM postion.
When the knob is released the knob will spring hack to the center posttion, discontimung the control signal to the
temperature control valve. The control valve, howeves, will reman in the last selected poution. Small changes
should be made when adjusting the temperature, accompanied by a brief waiting period before making am- firther
adjustments. The briaf waiting period allows the ECS ducts to heaat'cool and the discharge temperature to stabilize.
In the MANUAL mode the temperature to the ventilation/ defiog ducts is not hinuted and sust be manually controlled.
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Cﬂmﬂ'ﬂl

» Extended operation m MANUAL mode with verv cool femperatme selected
may result m freeze-up condibon of the water separator coalescer and
premature fahurs of the miernz] cozlescer bypass rehef valve

» Extended operation m the MANIUTAL mode with WAFM selected may canse
exceszve temperatures resultng i wezkenms or damaze of the windscreen.
2.18.1.1.3 MAX DEFOG Mode (After AFC-291)

In MAY DEFOGmoede, the AUTO mode operstional charactenstics are retamed except the salectable cabm dalreery
air temperature set point 15 mersased above the nomazl confrol ranse availzble m AUTO mods by approsomately
10 *C (18 “F). The cabin temperature control positions the temperature control valve to ot the supply duct ar
temperature (17 to 90 “C)

2.18.2 Cockpit Pressurization System

Cockpit pressurization 1= controllad by the prassure control vabve and = slave discharge valve These fwo samo

controlled discharge valves restnict the discharge of ar from the cockpit to mamtam cockpat pressure at the required
differential. Pressurization commences with weight-off-wheels and moreases approsamately Iinsarly wath altituds

untl the full differertial pressure of 4 psi 18 attained at 40,000 fest MEL. Cabin altituds may be as much as 2000
faet below amcraft altitude from MEL up to an ameraft altttude of 3,000 fest

In the event of cockpit pressure control system failure, a safety relisf valve ensures that cockpat diffevential pressure
cannot exceed 4.8 psi. The safety valve also meorporates a negative pressure relief fimetion to ensure that 2 nesative
cockpit differential pressure cannot exceed 0.5 psi, for example. during a rapid descent. If cockpit pressmrs 1= lost,
the CABIN ALT waming light illumimnates when the cockpit altitude exceads 24, 500 2500 feet. Rofer to Fizure 1-43
for the cockpit pressunization schedule.

The pneumatically operated canopy seal has a control vahve that 1= mechanically couplad into the canopy locking
mechaman. Air for the seal i= tapped from the bleed air supply upstream of the MPES0W
2.18.3 Avionic Equipment Cooling System

During flight, cockpit air exhausts through the cockgpt pressure control valve and discharges valve Some of ths air
passes through the aionics compartments on its way to being discharged aft of the air condibonmg equipment bay.

The AV HOT caution light is only operative on the ground and illuminates if the ar temperature m the awaliary
equipment bay excesds 67 "C.

ECS conditioned air flows to the cockpit ventilabion ducts at all times duning ground operation for palot comfort.
2,184 ECS Controls and Indicators

2.18.4.1 AIR FLOW Control Knob
mmﬂm'cmmbuwhh&mmﬁtmhﬁmm. The knob has the following
postions:

OFF Secures ECS. Opens ram aur valves.

NORMAL Directs approximatshy 60 parcent of the total air flow to the crew ventilation ducts.

DEFOG Directs approximately 60 percent of the total air flow to the windscreen and canopy defog ducts.
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2.18.5.2 AV HOT Caution Light
The AVHOT caution hight iz located, on the wammg cavtion advisory Lizhts panel on the nzht ide of the mstrument
panel. The light illuminates when the air temperature m the awaliary squipment bay exceeds approcamately 67 °C
The light only comes on when the amreraft iz on the zround.

Figure 2-43. Cockpst Pressunzation Scheduls
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